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PROBLEM TO BE SOLVED: To obtain a nonpyrogenic and noninflammatory high molecular 
weight sodium hyaluronate composition. 

SOLUTION: This high molecular weight sodium hyaluronate composition contains about 88- 
92wt.% sodium hyaluronate and 8-12wt.% water, has nonpyrogenic and noninflammatory 
activities and contains no protein derived from animals. The sodium hyaluronate is produced by 
Streptococcus zooepidemicus, has at least 3.5m3/kg intrinsic viscosity, a ratio of gluclonic 
acid/N-acetylglucosamine = 1/1, about 4-6% sodium ion and about 155-165 specific angle of 
rotation measured at 436nm wavelength and contains <0.01wt.% protein, <0.001wt.% sulfate, 
<0.02wt.% neutral sugar, <0.05ng/ml endotoxin, <2mg/g iron and <0.2mg/g copper. 
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(57) [gift] 

yWtf" hV ^i^Streptococcus zooepidemicus (Cj; 

^<fct 3.5m 3 /kgcO 
i«&fL , o ywm-T^JV^jV^ 5 
>-<DJt# 1 : 1 T**> 0 . h U ^-M * yjffl 4~I5 6 
%, 25'C, ifc£436ni TiBlJ^ LfcittfBKSEtfW 155~ift 

165' , se*a t o.oi£i%*st, ma* o.oomm 

%5tm. 4M4lg#0.02M%*iff. P«J#*0.05ng/ilife 
O.frg/g**. ffltf 0.2mg/g*SfCS>l.^ 
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[IS^IS 1 ] t TlVuvmi- V 0 ^Aift88~92M% 

y|g7 h 'J ^A^'Streptococcus zooepidemicus fcj; 
-oTM^fLSt^-efcO. t 3.5m3 /kg<0 

ytDYcifl : 1T$>9. -fhy^A^y*^ 4~#j6 
%. 25°C. ^436nm X'Wfc Ltzim^Ktm 155-ift 
165° . gl3SI#0.0lM%*iK 8flft!&tf O.OOlSft 
%*8S. 4>tt^^'0. 02fi*%*iH. l*l§S0.05ng/ml* 
Jf». 0.2mg/g*M, M# 0.2mg/g*iiT'«>l»^ 

[St#«2] t7^ny®7bU'?Aft88~92SS% 

yl£7 hU ^A^'Streptocpccus zooepidemicus lz£ 
^Xm&.Ztlh1><r)X'h*). &&<bi> 3.5m3 /kg?) 

# L , //U? a y BtftN-7-k &)V?)V?i -9" 5 
y*>Jt#l : IT* 1 ?, 7h H^A-f^y^ 4~ift 6 
ifcH436nm LfcJt«9e««» 155~» 

165° . «B«jW>.0l£*%*i8. WW O.OOIM 
%*St. +tt*W>.02**%*», |*)**0.05ng/«l* 
SL 0.2mg/g*{S. ffltf 0.2mg/g*SfC'fel)i 

[^*>B»flrBMI] 
[00 0 1] 

[^oRfiaflWHSH BiMffl (strept 

ococcus .) wm&stowm&i. nmtiim^mh 

[0002] 

[ t^oi^Rtf £ WSRfc L i 3 1- 1. fg@] t 7)1 
oyg&t 50000-13000000 H;Uhy^)^4^)l6«K 

y?*6. t7^nyg&L ££tl-3&tfl-4 
[0003] tT^oygll ^JS^-fcoJ; 

[0004] &j*&iflfflH>£*5ft4 1 T)Vvym<7Xk 

ztizbt. m§mwz&\^x%i i &<D*.T)iuvmm 

tt, 0UKE.A. Balazs *«W*HHWfaS4141973 "t 



(1979*) fcHB^SflO^J:^ $C*#IB?4*ffiffl 

<?>mMmm.<nim\ l z-ft®)X'foz> t ixmsztix^ 

TSfcW* 1 ?, WitfE. Balazs «H^H^m43 
03676 # (1981*) fclSfr&iVO^Jdfc, iTSKiftlfl 

[0005] tr/^yiii ±a^i 5 
»fcatrMia&iir/-*fr&#iis*vo>4. tr^ 

oy»<0#«aimja#ttfcOV^Tti, Meyer flfc, J.Bi 
ol.Chem. 107 , 629(1934). J. Biol. Chen. 114, 689 (19 
36)(ClBtg$tlTt5'9, fcifiTttMethods in Enzymol. 2 
8,73(1972) *X'%m$tlX^l. t7)VuyW)Wtik 
te s Weissmanffe, J. Am. Chem. Soc.76, 1753(1954)^1/ 
Meyer, Fed. Proc. 17, 1075 ( 1958)^ J: 9 fPJ! £ ftO "> 

[0006] mumtxi tTiisuymcommii. f 0 

rrest ffi. J. Biol. Chem. 118. 61 (1937) (C«fc OfHWfc 

TfcO, MifcfRoseman ffiJ, J. Biol. Chem.. 203, 213(1 
953). Pierce and White, Proc. Soc. Exp. Biol. Med. 
87 , 50(1954), G.H. Warren tf)*BIMS2975104 -f(l 
%l)at>"Sungharaft!!, J. Biol. Chem.. 254,6252(1979) 

Thonard flfi, J.Biol. Chem. 239, 726(1964) , Holmstr 
om and Ricica, Appl. Microbio. 15, 1409(1967) , Kjem 
s and Lebech, Acta Path. Microbiol. Scand.84, 162 

mnmsmmifettixts o , 700000^^^*0 

t7rt-oy»# 0.4-1 g/l <OJR*-C*BSS<tO^. 
[0007] MCDlrmb LXit. 1983*4 ^4 0#T'^ 
ilSftfcflBMAkasaka H ffit J: S 0*^^1^58-0 
56692 #(C^$ttO^J:3H, tr^Dy8»i 

S. Zcr>mcOWfiWlt IX. E.A. Balazs ^^01979* 
2 ^27B#*HWrSSl4141973 ^14, fMMg^lBincOj: 

^xtmix^z. ifrtKtf^ mmmmzm 
ztix^z>t7Ji>n ym<omm.immnmxn . 2. 0 

xio 6 K;l^hy^^xl» J F-%^ftOt7^oyKSri! 

m.-t&z\ttfx'*%\<\ ztn&iz. tTivuvmwm 
mi l z£Wtei%^ztbhWit7Ji>vywmLWz 

fttt IX v * & TOGftXI*£H'f ^y(cj;^) m&KfoX'M 
[0008] 

li«i*IBS! < t4fcAW#a] *H^iHW'i'fe:iEtWS«r 
«JR««»W«M|2 kg/mg , #§vW^B#^ 
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4-6 kg/mg OIR^-C'^ lx 106 ^ 4.OXIO 6 

h*;w h ycntt&cot r;pn y®£$Bt-f & r t #t-£ 
4. iftJi, t7^oyi^£^^#'C*9.&o» 
JHSgV>f -t^aP^^HttO^if^WC ^Streptococcus . 
zooepidemicus, HA-116, ATCG9920 <7)gmtmfa*$l 
m-tZ>Zblz£*)*imiZ%~>tz. S. zooepidemicus, HA 

-116, ATCC39920 <offfffi%MRtszti(zi8t< t rtvn 
^HPfifc^rta t r/unyR-*- h u ww^-yWf^ 

[0009] *wie>iimim+&zb tzx o , 

JRttat^BWttttwt r/Po yg?##£>ft4 . 

[0010] ^|s:|&0^(i. Streptococcus zooepidemicus 
II. HA-116, ATCC39920 <rM£M. MfiM.^.UZ^ 

igfflfi* 4 - 1 i^^fltt^ 

4. 

[0011] *»wi44fc. mfe%m%t&*?ftm% 

kfrb&&tT)vu>mi-Yvvj±<mw%mi l z%h. 
&mt. sstmt ir® 0.2-10 kg/mg^nftw^-jg 
m&nvsmzis/jvto 9 , » 6.5-7.5 wehois* 

Wfc-ScOpH**LT*i0> kg/mg£ig*.43l 

£%tit7/unyBS7HJ , ?A£I!£U iStWl^ft 
S-^i-S. tr^nyihr-r-'J^AJi-eof*, t^Wfi^ 
4>HUK3fi4. 

[0012] tr/wyut h u ts4ftaif« 
tW<^§ttoffi«C£l&*-f 4^< ^^^Sr-irx.-r- 

^fetr^oyH^by^AieibB^-frsaHi:, aft 

[0013] *«fltt*fc, *S£>t7>H3yR£*4 
[00 14] 

$R(i'S. zooepidemicusXteS. equisimil is^^i^^^F- 



<nM4Lm®^mrrtztm2&& m£*A,x-\, * 4 . 

0.2-10 g/wmmz-sm 

JgnmStitX-SAXto*). #J0.05 g/l£«*.S3S*Wfc 
-£o^*i^A^yaj££#l/tfc9. ft 6.5- 

7.5 <OHKWfc-S<OpHS^TL-CV^. ffl&LMi.. t7 
4. 

[0015] *f*BBOH»fc*fcoTtt, tTlluvm 

£(i'S. zooepi -demicus, S. equisimilisX(4S. pyoge 
nesj&ffi fflt 4 C t 4 . #ap8r«ttS. zooepidemi . 

MjH£ft4^^f*T''J>4S. zooepidemicus. HA-116 
ATCC39920*W^tl4, 

[ o o 1 6 ] t rtiu vm- v u •> a(4, #«ttxmai 

TtmZmStf-lZtZ^tS. -jRfctt l-2vvmC7)H§^ 

W10-30 g^b'-fyJP7K^j)?%t. $^ 5-15 gWS# 
XdfXfc, f^g^NaClfc, «0.5g*«iSHgS0 4 • 7H 2 0 
t . *^2. 5 g O k 2 HP0 4 fc, *t) 2-15g CO^UrJ- 
Xi:S:#^T'V^4. 

[0017] t r;un yw h V VMi* Mi.tfrax 
li»MH!tc J: 0 l^««V*SMi4>^PR^«)«W)1Mt 

wia^fcWftai^aitf tin 4 . 

[0018] *^BjO-*WJ(C*i^-C tT/l/nvBtf- 
h'J^Ati, «4fti-fir^^4t8i|!!OpHi«5.0 cOpH 
KISS L s *fc^*iBHSI*!^~9rc^)jllSfc:*SJft* 

4 I < (440^r B WC(=JPM-f4 i k tc «fc 0 0»R$fL4 . 

®CJ:0fi : ^dt>O-C-$)4. 
[0019]^ V 7"n/V-;W> J: d 1 ^>Wflt»IK 

ywrt-hv>yj*zim2-£2>z:btfX'Z&. mmzi 
vvMznmmz-it. k^x-^j-ii 

«B»*»«t6. mmmpmi, mtarthxn 
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£o%m3 <&mm&m*.x t rtva y&f b v * a 
wM^ist & . m k s 2 3 mmtm 

(i. 5fc*4 7To/NV-/k x?y-;kUi7b hyt* 
;k££9b7^nyi^£«;x-£TiJ:<;, 0iRt£ 
ffiffl-f & .1 k £ <k 9 *l» 4> b T/PD y ®7 h y ? A £ 
[00 203 «BMiM»Wi. R4i?%^^*^ 
V^Si3«W>pH£#7.0 fclHSU ig*^^4 <, CM5°C. 

?&<uz<m%nm. mm 3<s~4 flst******- 
I.. 

[002 1] *^BJ^-^^Jt'ti. t TfVaymi- b 
'J»>Aijtfiffl)*0.15M *ttNaClfe:fl»J»$-fr, ffl-ft-bf" 
U i^-^ A SraSfln 1 7/H3 yljw>-fc?7l/- b U 

Cl&tA5%X?y-;k 0«;ltftJ«5r< k MMONaClfcjS 

<ay&i-bV7J*£®U?Z>. 
[0 0 22] Z<?)tTJl'nyM~)*bVVJ*fflmt:0A5 

tr^nyKfifcNaCl (il«flr<kfctt 
im) &t/x?y-;kc$S?£-ti\ w«»*l*aaiirtii 
kCJ:9b7/Pnyg^h9?A3rlI|JK-rs. **>»flt 

wttemjettiM Naci mmzit. fthttizmar 

d; V -^Sr»-r I) £ k K J: 0 b r^o yjS-f h 

coo23] *&*nwicommxu. mmtam® 
mm?R'ymE.®®£m)m<?>®nzm i 

xtTivuyw^bvv&nmmzi&fcth. zcovc 

[00 24] #f&BJl?)SlJOj|flc0IJ?«, «*<0«ia!tCjt 
at*«l**^^4igHfi^)i>H*#«>7.0 WWSU 

[0025] *«^>— «F3B Jl«eWr-« . WZMtiiA, 

x\^ht%mzji9 ;-)v<m o^mmmm^ mz 
^mmmixmmzmkit&izmmz. t 



T/Pn y|g^ h 'J •> AftBUlSrO. 15M ?J<ttNaCl KSigft? 
iiiWW*ttfl?l/CWiU ffittflL «4ftarfft<^F» 

10%(v/v) X*/wU££^£*fl-NaCl, 0R«r4"& 

< t hiHcotiacuzmmz-t. mtux? 0% 

im&K&Wfath Z b lz£ 9 b 7)Vu y®+ b 9 •> A 

[00 26] itf0bT^n>-i8i*hU^A?:0.15M ?Ktt 
NaClfcB&JSS-frftff «fcv\ fifcHrf-jUfU i/x^A* 
%bP IXnift 7)VU y&<F>*.1r)W 9 V-^JJJs&m 

jfrf*. io%x^y-/^ONaCi (PKeKbtm*) 

fflTKttiM Naci wzvcmiimMzit, mtitz®w& 

mm^-txT-msRx/ms-ti-j^u h-vm 
m&h. mzmmFmmt. nm^ts-wi 
o ttemmm&imth zbizj:<oh nvuymi- 

[0027] Z0)t7fl'nyWhV*?J*tt, 

\s-YRvmm7\s-Y<r>yz7ii'uym+ b 

#v^i-yyo3-/\/b^zmmz>v> 

[0028] a|s»««*ifet 1 OWftS^liflSteft^l/ 
- HOb T/Po h V ^Afflfigft(4, AJftaHtt^ 

0000-1500000 h y<0«ffl"C* 9.1.0*01/? D yf§ 
t N-7 -f 5 > k Oittfl : 1 "C* S i d * b 
T^Dyig-y-h';^A$r^87%-91%-ir^LTt5 9. H 

*?J±4*yb.m. im&%*m<o?y.>wgb. ® 

0. 0 5fi*%*iiOK^i§i:. tt0.5 fiJI%*«^ 

[0029] ^B^BWRffl^U-H^hT^oyHf 
h U ^ AfflfiK^(i, ajRHia^SttS: t k i 
Ifftk-fS. I^«%(4. V^^ft*^ 2~ 3.5X10 
6 h yT* 9S.o?';l^? □ y^kN-Tbf-^^3 
-9" 5 y k <^J:t* { l : 1 T'£> S «t o & b T^n y gff h 'J •> 
A&^88-^92ttft%-^*UTfc9. HtW 

«%^Kk. ^ 4~^6 M&%coi-bV?;J±4*yb. 

m.oin&%*ffiv>fyw&b. m.ooi n&%$m 
msmt. m.om&xmnmtb. m.2 m«% 

m<r>*&mb*ls-%LX^h. 
[0030] *»»0*ifet J: 918&S*i*#&toB»& 
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n t nvu ym h u v A«^i4, m>mm%m. 

5m 3 /kg , flfc/M^fl^Fift 3.5X106 Ffl^JT* 
0 . 25°C#.t/ifci436nni riW£tfciffi*S6Mfc 155' 
- 165° r* 0 , * WVI*#I4««1 nig/gT'S> 0 . 
ttJt257ra <0®jte«#^5 *jHr*>D, mm^i 
*^0.05ng/ml*}l, «^1T«W.2 mg/g, ffltflfil 
0.02mg/g*8fr'£> 0 , 4aW«fr**»c?8JSLfcl 

[003 1] 3.5X106 Y)V\>>Z®z.h s ?m j rrt-&t 

[0032] 7? nwwmawmmkte. 

ICE. A. Bal azsc9#SI#fm4141973-t ( 1979^ ) cOfEfl 
tCfi^rHUfcU:. 

[0033] *^BJ(i^lC. St^ftStreptococcus zoo 
epi demicus .HA-1 16 ATCC No. 39920Xli£*UCi*-f 6 

trr-ifyni. o %Mto<7mmz.mfa*J&k$& z\t<D 

too* m%$®mmmn t ««s ** i t 

4. 0litfTodd-H«ita^*OJ: 3*»3»SrBfflWSil 
[00 34] 

OlOO rag/ml «N-^f/kN'-r.bn-N- - hnV^T- 
x>X-40^r B %a L . »K«4f*c*i8Wt * fcftWTodd 
-Hewitt 3S^7V- hXJ4»Jt*V>f i-XMSWMM 

o.i %vs>-yfz, ■mmmm^hwz^mcoz mmm 

[0035] jmm&WHnSSi. 

WfRLtl. ZCD£o%3 V--cr>-miZ , C SStreptoc 
pc^cus equisimilisO^pft; (HA-100fcDf8O tLX^i 

m*0)Rj6lCffl^£ "API 20 Strep" tfflg (77>^AP 



I SYSTEMS) -e^COgfiSJ^ifSm, HA-lOOteS.. 

_ zooepi demicus fc ^jgCPjI LT V^Sit tfbfr^tz . 

[0036] awn*^ ^sa»sai*«a«. 

ffiftHA-100£±iE^M^gf8^«r« L . »Jb3K 
74 7* [hem. { - ) ] 3 n--(COV>T , MltiStt&tf 

mmmizmztTfruym&Mzimit:. tr 

fruy&co-ft&m&MX'b'Oheia. (-) X'b&gmtB 

^^^^^?rHA-116i:P?»L^. "API 20 Strep" 
$Clt0t$&« HA-116J4S. zooepi dimicus^Mftr* 
bffbfr-otz. Streptococcus zooepi demicus HA-116 

(4, nf^m±<ommmmmmmizmth'/y 

^Xh^COM^ZU-oX 12301 Parklawn Drive, Rock 
ville, Md 20852 tCfifafe^Ameri can Type Culture Coll 
ectiontSFfeSfi-CfcD. iffi£##ATCC 39920 SrW4S 

[0037] japmt^ 
^sft^s»aw*HA-ii6<ottfflfc*iiT . 

(4«ffifSfiHcJ; OSBSS^iSbr^n^K^iRstsaiX^ 
^l:SriiJn$-<i:Si:ittc^»ii#|g2:®iStS^<7;fl!j^ 
«O3tP^aa<0*a*«WL:t. MSfi, ( I ) v 

7*is^j±4*ym§.ZmVKMzW®~$& z t , m 

[0038] *w«oHBWft*wfc:tJ^T . mum 
<r)mmmT<r)m*)xbi>. 

[0039] 

[HI] 

br » as (g/D 

iiM4vWd9>)m 2 0 

&fS-c** 1 0 

N a C I 2 

MgSO< • 7H 2 0 1. 5 

Kj HPO, 2. 5 

[0040] *^0JCOJ: 9#ji$r--&tt0Wc*SVvt * ft 

mm^omii ■ 7H 2 o commzi.o g/i t-$>o, ^ - 

[004 1 ] Jgific7)pH{4pHa y h n-50«fi«fcJ6 tt 
5N NaOH £^WtC»fl> i tC«t D^-0 
4. #»O50%(w/v) ^3-^<0RBWiaiDtt» 3Vb 

n-yizmuzfflgtzixtzxyrizx mmtz, 
[oo42] mmwmmms^Tizn-ixhwmfzTtiz 

s*<oiSKr«Mrt * £ aw* u*. ^w«tw»» 

H(7))R^{4. 1.5~ 2X10 6 ttT^oy 
2-3 g/1 r*-5fc. "f«TJI»<0JR*J4, ^2.2 
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- 3.3X10 6 c^^M.W X't7)l<vyM%) 4~6 g/1 T 
if&&0>*£^ 660nm T«UcO.D.# 

fiw* 2.0-2.5 itJwiLfcs %(«/v) mmmwm 
muz®. 4>**K-^ B >mmimmmt i 

fc. %WMTBf£. £Mim®n&mi0.l).&®. 8-13 

commizmitz. 

[0043] t7)\svy®0)Mmmmm. 

[0 044] JRX¥JII. 

HS^ IE I H:A»tf B*>2 mt\z%\ih £ £ 6 . 
A£±$U m B "CJilSM ATl#^ft£lbKn a n?V- 

[0045] JglBA. 

u torn. jv7ws-)ux3 mmmmzimz 

[0046] im&^l"- YVfrnttfW&SLZtltz 

FmtmizmmvcRVpms.o «si 

»£*«rt<rc^i5T;<aiai£fc:*&u 3%gj«7 h y *j 
At'3<H tefcWRU pH$r^7.0 fcWSU 

&mUMs W£tf*>vf5WN, isVist+s Eagle-Pi 
cker Industries OCelatom FW-14 2:0.5 g/1 ffifflf 

i-hv^Mzmmmzit. mzi g/i <o^mtitat. 

[004 7] JfMSB. 

: JJW£ oK^JW^T'^i'VWtivMz^mto*®. 

C fc tc i 0 Kcot r^n h- 
y>A*»fW-4. 7Py^;MFlorisil)(i. 9xXh 
A-x-TW, • X/'J^, Floridintt 

[0048] <aflnrf-/n?y x^^a(cpc) w».: fm 
h.x-'&Cititzim.&yv- vmmzo. m ^cnzmm 

S-fr, «0.25%^>«K^)hr^n>iHaafja[*ft4 o.i 
5M NaCl 4>?>10%CPCl£*£lt>8 £*?)0.25%t 7;1-P 



-^gyai^I^ltHiO^dU, 0.15M NaCltfto 
15%X^y-;P^-^Wtl.2MNaCl +fcB»JK§ 
-tL 0.2%<Z>h7/Un>'iHS»iS«:f#4. 1 ®ft?M 

</-^T*V\ ±!SOj;d{C0.15M NaCKcff^jKS-fr, 
cpc iWrn-b^SHOa-r. 2IIOTC jjtft 

«H?>fc«>fc:lM NaCl 

[0049] 7oy> J ;HSif: bPyySr&a&^lM N 
aCl tfc0^0.25%tT^oy^hy^Aj§?g^30~60 

.x «y ^aiovStt-fb7 p u s^k w*if fsaio 1 ifc 020 

0 g 0)7U))iSiW)it5J>t&kt. WiZQ. 2*7 4 tV9X° 

[0050] ;<0*JI^ «k & 1 7^nyi&DJR$ti;*«>60 
-70%T'$>4. 

[0051] flw^miawii. 

[00 5 2] ^IIII. 

P H^^5.0 tPISt, *Ufit8<rc , C40»iail»tfc. PH 
^7.0 izMM U^20'C ^^ffl-t l»;t(:j;oT^(?)Xf 
•y7*^#5f7-fS. ^^D»7°P-feX-C"tT^PyKiScO 
^•7**^ 1-1.5X106 K;l,hy4T'»>1-4. 
[0053] 1.5 fgS<7)X?/-;U£8sjDLt7A'P>' 

M7 f y ^^%mm^i^^mm^h „ ic, ?m 

3%B^K7 h y ^A*»afcif 
4. 2~3 g/1 <at7^ny|jffit£tfi3fc:gi£M 

s-rs. 1 g/i wm&mtio g/iwv«±^^7«}p 

SBftWi-ili'Celatom FW-K Eagle-Picker Industries 
Inc.. Cincinnati, Ohio. tiMifUzmuLl B^fflJjLh 
J»W-6. ^ari§M'J^-^T7l^S:rS-f-4. 1. 

5 teg<7)x* y-^&»L.Thr;ppyi?7h | j'7A 

Sr«§it. 3%»®I7 h 'J -7A^SjS 

Vg*-T4 . «?U •/ h h 'J -y ^'TiFji 

l. mzi.5 fe®nx?s-)\sxm.tz>. tmttzm 
mT>\svymi~hVT7J±z?mimmzjmix 
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[0054] #iiin. 

z <^mxu%mmw.mz%msm® £ 1 . 5 msox 

? y -;UT5aai- s . 8HB Lfc t yg^ h y >> a 

0.15M <ONaCl*»JR(C?|«»)»-rS. 1~2 g/l Ot7 
/Unyiffi^£ftSJ:3(cgJU:»r*. 1 kg/mg 
<GvSttifcfc40 kg/mgOCelatom FW-14 kiffi&lzmi 

[00 55] jg-fb-fef-^f'J x'x^A(CPC) tm. 
0.15M <0NaCl"f<9CPC CD10%#$£jSBJiftt TtVUVW. 

wmwmth. cpc ssaaanltitr^oyBW) 
5 mmmzz&xomnti, *«u:wpt-y 

^ft%<7)x ? y -ykirW^lM^NaC l LT#7l 
-2 g/i att»£WK-*-t. 1.5 «MM)x*y-rt'*» 

[00 56] tt.mW£o.\m miCuzmmtRl. m<r> 

[0 0 5 7] 7n'JyMf. 

fKMSUB tt k ^SfflcOlMtDNaCl 0.1-0.15% 
c7)t7^oyK^-hU»7Avi^$r, 30-60* 'xv-aOvS 



Cannon-Ubbelohde #^ttjg|t 

"9" 4 X 100 (Cannon Instrument Co 
0. 2Mm\L-i-W7J±*WA %t7JUny®J-hW& 
25°C±0.01 



-;K1.5j&S) #tlr7V-K<7>x;yV-/Vt' 

[0058] c^mteiitr^ayuw-h';^^ 

JR*li#«>70~80%T*&. 
[0059] S£t yg?7 h U 

yv- H I cot 7/uo yi?7 h y >>Ate#lI ilzklW 

mzTvTAttn&mu<?>mz'&t>ti& tm&rv 
[ o o 6 o ] a . tr^ayit h y ^aco^i. 

87-91%. d*Ui#Sa&*gfc LTSigaa hr^oygTTy 
pel. cat.#H1751 SrtSfflU AWty—frfa Bitter 
XtfMuir, Anal.Biochem. 4 . 330(1962) 
£. 

[ 0 0 6 1 ] b . ymt=?-& 

ifo 700,000-**>l,500,000 b'/Vr-y. i<Hi*JtWCU 
u-rent#, Biochem. Biophys. Acta 42 476(1960) J: 

[0062] fflKK&VIH*. 
[0063] 



) 



7?rel . -^WJiS«ia^i*t1il^ 
[0 0 64] 
[ftl ] 



[0068] 



in) = 



l ID 



»7 «p/C 



i? rt i. — 



[0065] 

t-mmm W) 

7?s P -jttt*. m\ iztmLtzK&mwwm. 

[0066] 

tm t *mr t 

= »?rel 1 



7) - — 

[00 67] 

C-ffiJgg/ml 



*»Mt 



[00693 ffitrnm ( 7? ) 

0.1 %tr^oyi?-7-by^A^i:^c7)?§M02 ffik 

®7 h y ^A^ms(i^/^^/-^-c« L^. sp/c 

£C iztfixyvv b U c=o iT*llttKUW»L 
fc. i^lltY *fc<0XjiW»fe (??) Sr^Uv:. 

[0070] ^ftCO^S . 
H^tSiS t^Mark-HouwinkHf^ 

(77) =0.0403 • M" 775 

x&£iiaHwm*cr,a>yb$:ft?&zmmuz. mim 
%m2iz*?. 

[007 1] 
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[H2] 



3 2 



(*) > n/% 




800 


35 D. 000 


1,200 


590, 000 


uoo 


860, 000 


2,000 


1. 145, 000 


2, 600 


1, 000, 000 


3, 200 


2, 100, 000 



[00 723 c . ?)V?uvw- r-fef-rt^/m-fl-s 

y(NAG) ^)Jt:l/l. Morgan and El son 
ft, Methods in Carbohydrate 
Chemistry. 8, 89(1980)*)&&fcJ:-oTNA 

[0 0 73] d . -§r**:10 %±2 % 
e . ?yjS7M:QA%%M, Bradford^ Coomasie blue 
ft ( Ana 1 . Bi ochem . 72 . 248 (1976) ) TtjB£ . 

[0074] 

f . tb'j7A^y:5%±i %. m.mxm., 

[ 0 0 7 5 ] g . .«8K£&Jt:0.05 %*P. tM^TUP 
*#&?f&£Roden ^<Offl0aS€ffi. Mothods Enzymol . 
28, 73 (1972) TSUI, h . #»:0.5%#i8. *«260m-C 

[ 0 0 7 6 ] i . &JlMatO*ft: COSIStCttl %?g 
»fcttLT«Ttf>2rSc£ffl^£. ( I ) ^^^Draize 
JWJ^T^K J.H.Draize, r^fl, I«Wp 
4»<0-ft;^ll^^tt(?)$SAppraisal of the Safety 
of Chemicals in Foods , Drugs and Cosmetics j , As 
sociation of Food and DrugOfficials of the UnitedS 
tates, Austin. Texas , pp. 46-49(1959) ; (II) 
-y b^jlE&fcfcSSttlTXK Mag-nuson SI/Kligman 

, J. Invest. Dermatol. 52., 268(1969) . 

[00 77] fls-WWtTfraymi-hVfrJ*. 

[00 78] 

a . t T)VO y&j- h y "7 : 88-92%. 
[00 79] b . ^WtfF*:7xl0P KA^yj "J** 

i($ 2~ift 3.5X10 6 H/Ph >-»IEHT'* 0^)11111 T'W 
MZtlW<iMcr>ft?m.im 2~~m 4.4X10 6 h'/H^tf) 



[0080] c . /^^a^K/N-r-bf-zW^a-tS. 
ycOjrb; 1/1 . 

[0 081 ] d . ;M<4:10 %±2 %. 
[0 082] e . ^y^Jt:*aWF*(0.01X* 
)H ) . 

[0083] f . .•fhy^A'f^y.: 5%± 1%, 
[ 0 0 84 ] g . ttiUTOg ( 0.001%* 

Jft) . 

[ 0 0 8 5 ] h . $M.: ftHJ^ffi (0.02%*S») . 
[ 0 O 8 6 ] i . tfJttil.: fcitiTOS ( 0.2%*»1) . 
[0087] «MMtt**4HWtt^9"^r^'C«&r 

5. 2NM;7;^nBHB+-C WCT'l B^JP^ft? L 
*fcl*ffi«*W-4. 0.02M ftlhrhy^AT'WIU: 
^U^^;Hil7V-h (0.2mm) £fflWt?lJI?nVr 

r L90:10 OT-fe h y : TfCCKWt*. WMX 

[ 0 0 8 8 ] j . fmt.: *S. l%*«Sr WftM 

[ 0 0 8 9 ] k . i&£«^#£: ZtXmtWA 

afifefc«fls4:*JaiT«*«C«J&t4. 2-3 

s-fo^^-rtci mi<^yr;u£i§ii*i&8ffs. 

24S!mmz&Wm(?>mm5 mlCDEarle 

mrib-7W>wa&Hhi'&bit&. MM* 
1,5OORPMT1O^0W$^1 BifcS«S8JB$ii:TIHRf 

6. mz?y7)W®&& 4X106 «B/ilt*&J:5 
(CiPfflEU.25 ml f-OWy/;l/J0.5 mI02 mg/ml O 
^h^oAC t^WlMco (0,2, lO3H*ft*20«g) If 
i§5 vxi-yWt*)U#-;wm) fc(cj:oT9MHlK y 
^fa^-h-r*. PMA liBMLtt rjfctiij jRojSttffla* 

*^*1.500RPm5jHBiS'l>U ±?f^©^E 
£550 nm-C'SlJ^TI.. 

[0090] fll^«^iiJPtPMA tzRJSLi'hfu 
AC *jS^S*4fc*:ttWittSD4:(7)]R*CJ:orK8E*« 
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(5i) int. ci. s mmis- irftmmm^ fi tsmmmi 

C 1 2 P 19/26 C 1 2 P 19/26 

(C12N 1/20 

C12R 1:46) 

(C12P 19/26 

C12R 1:46) 



